Tomato belongs to family solanaceae and is a source of many antioxidants important for human health like B-carotene, lycopene, ascorbic acid etc. Its production is challenged by many abiotic stresses including water stress on the top. Genetic potential of ten tomato genotypes was evaluated under normal and water stress conditions in Department of Plant Breeding & Genetics, Ghazi University, D. G. Khan. Nursery of these genotypes was raised in plastic pots. Seedlings were transplanted in the field under completely randomized block design (RCBD) after three to four weeks of germination. Data on various seedling traits were recorded. Highly significant results were found for analysis of variance in many plant traits. Correlation analysis indicated vegetative traits have mostly positive and significant association with each other like plant height and number of leaves have positive correlation with number of branches. GIACIER and DONA among all genotypes of tomato having best performance under normal and water stress conditions for plant traits like root length, fresh shoot weight, fresh root weigh, dry root weight, number of branches and plant height. So, these varieties are recommended for further breeding program and can be grown under water stress conditions for high yield.
Introduction
Tomato is an important agriculture commodity. It is most popular and widely consume among vegetables in world. Tomato fruit is perishable commodity with shorter shelf-life under normal temperature. They are rich in minerals and vitamins especially vitamin A, B and C and also contain iron and phosphorus. More than 80% tomato is used in processed products like tomato juice, paste, pure ketchup, sauce and salsa. Due to presence of lycopene content tomato produce deep red color in fruits and products [1] . During recent decades, the utilization of tomatoes has been associated with prevention of several diseases due to the presences of antioxidants contents including -carotene as well as lycopene, ascorbic acid, and some phenolic compounds. [2] In Pakistan tomatoes are cultivated in both rabi and kharif seasons. Area of tomato production increased from 57215 hec to 58196 hec during 2012-2013, its production lowered from 577803 tonnes to 574052 tonnes, whereas export grew up from 7095490 to 15765528 tonnes and import dropped from 270817 tonnes to 214891 tonnes during same year [3] . Out of total cultivated land area of Pakistan, Punjab has area of 20.6 mhec, out of which 11.04 mhec is cultivated and 5 mhec of total cultivated land area of country is rain fed. Water stress (drought) affect the morphological characters of plants like reduced plant height, number of leaves, leaf size, stem diameter, poor quality of fruits and seeds. It has adverse impact on physiological changes which cause reduction in photosynthesis, respiration, transpiration and cell division. Lower production of protein, carbohydrates and enzymes observed at biochemical level. As a result overall production of a crop is decreased.
Healthy and resistant seedlings provide protection against different stresses either abiotic or biotic resulting high yield. Survival of seedling particularly, has been considered as one of the major blockage processes for plant regeneration in several Mediterranean plants type [4] . Tomato crop is cultivated in whole world but mostly growing areas are arid and semi-arid where salinity is a major problem [5] . Commercial tomato cultivars are drought sensitive. But crop physiology and genomics have led to stages of plant development, with seed germination and new insights in drought tolerance provide breeders with early seedling growth being the most sensitive stages. Water stress is the major abiotic stress that limits crop productivity worldwide [6] . Water stress also modified the level of organic osmolytes like Glycine betaine (GB) and proline in plants [7] and it was observed that effect of exogenous glycine betaine had an impact on morpho-physiological characteristics of tomato and it was revealed that vegetative growth parameters, root length, leaf number, leaf area and physiological characteristics, i.e. shoot fresh weight, total shoot dry weight, relative water content and stress tolerance index were decreased with the increase of water stress. Similarly, shortage of water causes reduction in shoot length and biomass of tomato plant at both vegetative and reproductive growth stages [8, 9] . Foremost focus of this study was to estimate genetic variability in available tomato germplasm for growth related traits and to find out best performer genotype under stress condition. A stringent screening of the starting material is crucial for breeding success. The fact that there is no universal selection criterion for differentiating tolerant and sensitive accessions raises the need for investigating the effects of water shortage on various tomato traits [10, 11] . These findings will help tomato breeders to develop tomato varieties through hybridization with improved drought tolerance in tomato breeding program.
Materials and methods
The experiment was conducted at an experimental area of Department of Plant Breeding & Genetics, Ghazi University, Dera Ghazi Khan under normal and water stress conditions. Sandy loam soil mixed with farm yard manure was used as growing media with 2:1% ratio. 
Genetic variability
The results (Table 1) indicated that there was significant difference in performance of plants under both treatments for plant traits like, number of leaves per plant, number of branches per plant, root length, fresh shoot weight, fresh root weight, dry shoot weight, dry root weight. Genotypic differences were also found significant in all studied plant traits and interaction between treatment and genotypes was also significant which indicated significant relationship between both treatments (T1 and T2) has different effect on each variety under study. Table 2 depicted the maximum number of leaves per plant was found in variety 5 GIACIER (74.17). Figure 1 represented that more number of leaves per plant under irrigation conditions than under drought. LSD test among varieties V5 GAICIER (13.84) and V10 ROOMA-F1 (13.5) were persistent in producing significant results regarding number of branches per plant both under normal and drought conditions. Variety 5 produced maximum number of branches per plant both under normal conditions and drought conditions while variety 7 AVOT-1007 (11.17) produced minimum number of branches both under normal and drought conditions. Figure 2 indicated that number of branches per plant increased under irrigation conditions than that of drought. Maximum shoot length was attained by varieties V5 and V9 according to ( Table 2) . Similarly as depicted in (Figure 3 ), shoot length was significantly reduced due to effect of water stress as compared to the plants that were grown under normal conditions of irrigation. For root length, varieties V3 GASICER (14.27) and V9 DONA (14.24) were persistent in producing amplified roots as comparative to rest of varieties. Varieties V5 and V9 produced significantly prolonged roots while V4, V6 and V10 produced least roots. Significantly reduction in root length for all varieties under drought conditions was found as compared to varieties under normal conditions ( Figure 4) . Similarly, V9 DONA (361.87) was producing maximum fresh shoot weight and variety V8 AVOOT-7 (336.08) produced minimum shoot fresh weight. Figure 5 indicated that shoot fresh weight was increased under normal irrigation conditions than under drought conditions. For plant trait shoot dry biomass, Varieties V4 and V5 also produced considerable best and were similar with other varieties which produced maximum shoot dry biomass i.e, V9 and V10. There was no significant difference among rest of the six varieties regarding shoot dry weight. There was significant reduction in shoot dry weight in all varieties under drought conditions as compared to normal conditions of water supply ( Figure 6 ). Varieties V1 and V9 produced maximum dried weight of roots. There was significant reduction in root dry weight in all varieties under drought conditions as compared to normal conditions of water supply with exception of varieties V4, V5 and V6. Figure  7 depicted that root dry weight increased under normal irrigation conditions than drought for comparison of both treatments. Among varieties, V5 GAISER and V8 produced maximum root fresh weight and significant as compared to all other varieties ( Table 2 ). While V2 SHSHA produced minimum root fresh biomass. Figure 8 found increased in this traits under normal conditions than under drought conditions.
Comparison of mean squares

Correlations analysis
In order to further investigate the effects of normal irrigation and water stress on various traits of different varieties, phenotypic and genotypic correlation was carried out and their significance was tested (Table 3) . A positive and very strong genotypic and phenotypic significant correlation (rG= 0.96 and rP= 0.32) was found between number of leaves per plant and root length (rp= 0.71 and rG= 0.30) there was significant but negative genotypic correlation between leaves /plant and number of branches per plant (-0.99). Similarly, strong genotypic and phenotypic correlation (rG= 0.81 and rP= 0.41) was observed between number of leaves per plant and root fresh weigh was observed. A positive and very strong genotypic and phenotypic correlation (rG= 0.80 and rP= 0.30) was found between number of leaves per plant and shoot fresh under water stress conditions. Number of leaves per plant was found phonotypical significantly correlated with root length (rp= 0.30), number of branches per plant (rp= 0.39), root fresh weight (rp= 0.30) and root dry weight (rp= 0.32) all other traits shoot fresh weight (rG= 0.80), root dry weight (rG= 0.63), root fresh weight (rG= 0.52) were also found genetically significantly correlated. Significant and positive genotypic correlation was found between these traits number of leaves per plant and plant height (rG= 0.34), shoot dry weight with number of leaves per plant (rG= 0.33). Similarly, strong genotypic and phenotypic correlation (rG= 0.99 and rP= 0.52) was observed between plant height and shoot dry weight and with shoot fresh weight (rG= 0.81 and rP= 0.33) which is evident from the table. The traits that possessed only phenotypic correlation with plant height were root dry weight and root fresh weight with phenotypic significant correlation co-efficient rP= 0.38 and rP= 0.36, respectively they there was positive genotypic significant correlation between plant height and root length (rG=0.16), root dry weight (rG= 0.57), root fresh weight (rG= 0.53) . Root length under water stress conditions was genetically showed strong positive correlation (rG= 0.99) as well as phenotypic significant positive correlation (rP= 0.58) root fresh weight indicating that the varieties that have gene heritability to tolerate drought conditions will produce long and consequently more root fresh biomass to explore more water from water deficit soil. Shoot dry weight was also found to have strong positive genetic correlation with root fresh weight (rG= 0.91) and also possessed strong phenotypic correlation (rP= 0.53). Reason for the reduction in leaves number might be attributed to the changes in cell size and cell division that leads to impaired growth followed by decreased leaf production under drought stress. Most of tomato varieties especially V5 produced maximum number of branches per plant both under normal conditions and drought conditions while variety-7 AVOT-1007 produced minimum number of branches both under normal and drought conditions. Our results are in accordance with the study carried out by Pervez et al.
[21] who also reported biomass reduction of tomato by reducing number of branches in response to drought conditions. It was reported that similar findings for chickpea where a greater reduction was seen in vegetative parts with decreased branch production and correspondingly the main shoot became a more dominant component of the total shoot biomass [23] . This reduction in vegetative parameters of plants may be attributed to reduced photosynthetic activity and less water use efficiency of severely affected varieties such as variety 7. The same argument was proposed by Hsiao and colleagues [24] to support their results. Among the varieties under water stress conditions, V5 GAISER (60.64) produced maximum root fresh biomass and significant as compared to all other varieties. While V2 SHSHA (52.64) was most severely affected due to water stress and produced minimum root fresh biomass. Our results agree with work of [25] who used PEG to give drought to two tomato varieties and observed that drought stress reduced up ground and below ground fresh biomass. The reason for some varieties to produce high root fresh biomass even under water stress conditions such as V5 may be due to their tolerance to water stress and producing initial roots as a response to stress. Varieties V5 GASICER (14.25) and V9 DONA (14.24) were persistent in producing significantly long roots as relative to rest of varieties both under normal and water stress conditions. [26] found similar result from mutant hybrid produced 8.5 cm maximum long roots whereas genotype TG -5 had smallest roots 2.2 cm long. While varieties V2 and V10ROOMA-F1 were the most susceptible to water stress regarding root length parameter. Root characteristics especially root length and root length densities are important for a plant to have comparatively well-established aboveground parts by exploiting the available water. The quantity and quality of plant growth depend on cell division, enlargement and differentiation and all of these events are affected by water stress [27] . This might be the reason for the reduced growth of root length under water stress. Similarly, V9 DONA (361.87) was producing maximum shoot fresh in both treatments and variety V8 AVOOT-7 (336.08) produced minimum shoot fresh weight. Plant water status strongly influences plant growth and biomass production particularly through its effect on leaf and root extension [18] . Generally, plants response to water stress with a series of physiological mechanisms, which include stomatal closure, repression of cell growth and photosynthesis which may have led to an overall reduction in plant fresh biomass. If any artificial compound such as Glycine Betaine is used to prevent cellular dehydration and maintain turgidity and photosynthetic activity then decrease in the shoot fresh biomass can be overcome in plants growing on low water potential growth. Varieties V4 and V5 also produced considerable shoot dry biomass while maximum shoot dry weight was found in V9 and V10. Root and shoot characteristics of cotton genotypes were measured by [28] to sort out drought tolerant ones indicating that the varieties that produced more root and shoot dry weight under water stress conditions have genetic potential to tolerate water stress and it was found that these two traits enhance drought tolerance [29] . Some researchers [30] also worked on tomato under normal and water stress conditions and found no significant effect of application of 1/3 (T1) and 2/3 (T2) of full irrigation at seedling stage (as stage-I) on its water uptake efficiency, yield and tomato quality. But water consumption and yield were reduced by application of 1/3 (T3) of irrigation at flowering and fruiting stage (stage-II). Similarly, in order to achieve increased water use efficiency and improved fruit quality of pepper, tomato and water melon an experiment was made in china and scientists found that the specific irrigation water like 25, 12, Root length under water stress conditions increased with increased root fresh weight and produced more root fresh weight as deep rooted plants can stand well under drought due to ability to search water deep the soil to overcome shortage of water at soil surface level. Some of the researchers have measured root and shoot characteristics of cotton genotypes to sort out drought tolerant ones indicating that the varieties that produced more root and shoot dry weight under water stress conditions have genetic potential to tolerate water stress and suggested that for drought tolerance [27] . Shoot dry weight was also found to possess strong genetic relationship with root fresh weight. These results were in agreement with some researchers [33] who also worked on tomato when it was grown at optimal and several levels of limited irrigation. Drought effects on overall growth and development of plant and cause reduction of yield and it was induced by incapability of crop to fulfill its evapotranspiration require and improvement of yield through growth and development of plant on these levels is main objective of the development of water stress tolerant and resistant crop plants [34] . Conclusion The present study indicated presence of significant interaction between both normal and water stress conditions has different effect on each variety. Similarly each variety showed different response in both treatments. Vegetative plant traits had positive and significant association with each other. But some traits showed negative and significant relationship like dry shoot weight and root length. Almost all plant traits showed good performance under normal conditions and they also showed stability under water stress conditions. DONA and GIACIER showed best performance for plant traits like root length, fresh shoot weight, fresh root weight, plant height and dry root weight. So, these genotypes are recommended for further breeding programme for development of drought tolerant genotypes. 
